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(54) POSITIVE ELECTRODE ACTIVE MATERIAL FOR ALKAUNE STORAGE BATTERY AND 
ITS MANUFACTURING METHOD. POSITIVE ELECTRODE FOR ALKAUNE STORAGE 
BATTERY AND ALKAUNE STORAGE BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a positive electrode active material for an alkaline 
storage battery wherein a high capacity can be achieved while suppressing an increase of a 
negative electrode capacity, and further wherein it is difficult to invite an inner pressure 
elevation of the battery. 

SOLUTION: This positive electrode active material for the alkaline storage battery is used in 
order to manufacture the positive electrode for the alkaline storage battery, and this is 
equipped with a core layer to contain nickel hydroxide and a surface layer to contain a cobalt 
compound and to coat the core layer, and this has been oxidation-treated using an oxidizer in 
an alkaline aqueous solution. 
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CLAIMS 

[Claim(s)] 

[Claim 1]A core layer which is the positive active material for alkaline batteries used in order to 
manufacture an anode for alkaline batteries, and contains nickel hydroxide, Positive active 
material for alkaline batteries by which is provided with a surface layer which covers said core 
layer including a cobalt compound, and oxidation treatment is carried out using an oxidizer into 
an alkaline aqueous solution. 

[Claim 2] A core layer which is the positive active material for alkaline batteries used in order to 
manufacture an anode for alkaline batteries, and contains nickel hydroxide. Positive active 
material for alkaline batteries which is provided with a surface layer which covers said core layer 
including oxy cobalt hydroxide and in which the oxidation number of nickel in said nickel 
hydroxide is set as 2.04-2.40. 

[Claim 3] A manufacturing method of positive active material for alkaline batteries characterized 
by comprising the following. 

A core layer containing nickel hydroxide. 

A process of adding a nickel hydroxide system material provided with a surface layer which 
covers said core layer including a cobalt compound in an alkaline aqueous solution, and a 
process of adding an oxidizer and oxidizing said nickel hydroxide system material in said 
alkaline aqueous solution. 

[Claim 4] A manufacturing method of the positive active material for alkaline batteries according 
to claim 3 in which said cobalt compound is cobalt hydroxide. 

[Claim 5] A manufacturing method of the positive active material for alkaline batteries according 
to claim 3 or 4 in which said alkaline aqueous solution is set as not less than 60 ** including at 
least one of a potassium hydrate and sodium hydroxide. 

[Claim 6] A manufacturing method of the positive active material for alkaline batteries according 
to claim 3, 4, or 5 which is at least one chosen from a group which said oxidizer becomes from 
potassium peroxodisulfate, peroxydisulfuric-acid sodium, ammonium peroxodisulfate, and 

sodium hypochlorite. 

[Claim 7] A manufacturing method of the positive active material for alkaline batteries according 
to claim 3, 4, 5, or 6 which sets up an addition of said oxidizer so that the oxidation number of 
nickel in said nickel hydroxide may be set to 2.04-2.40. 

[Claim 8] An anode for alkaline batteries by which it has a charge collector and an active material 
arranged at said charge collector, said active material is provided with a core layer containing 
nickel hydroxide and a surface layer which covers said core layer including a cobalt compound, 
and oxidation treatment is carried out using an oxidizer into an alkaline aqueous solution. 



[Claim 9]Have a charge collector and an active material arranged at said charge collector, and 
said active material. An anode for alkaline batteries which is provided with a core layer 
containing nickel hydroxide and a surface layer which covers said core layer including oxy 
cobalt hydroxide and in which the oxidation number of nickel in said nickel hydroxide is set as 
2.04-2.40. 

[Claim 10] An anode provided with positive active material of a nickel hydroxide system, and a 
negative electrode provided with negative electrode active material. Have a separator arranged 
between said negative electrode and said anode, and an alkali electrolyte held at said separator, 
and said positive active material. An alkaline battery by which is provided with a core layer 
containing nickel hydroxide and a surface layer which covers said core layer including a cobalt 
compound, and oxidation treatment is carried out using an oxidizer into an alkaline aqueous 
solution. 

[Claim 1 l]An anode provided with positive active material of a nickel hydroxide system, and a 
negative electrode provided with negative electrode active material. Have a separator arranged 
between said negative electrode and said anode, and an alkali electrolyte held at said separator, 
and said positive active material. An alkaline battery which is provided with a core layer 
containing nickel hydroxide and a surface layer which covers said core layer including oxy 
cobalt hydroxide and with which the oxidation number of nickel in said nickel hydroxide is set as 
2.04-2.40. 

[Claim 12]Discharge reserve is 15% or less of alkaline battery. 

[Claim 13]The sum total of discharge reserve and charge reserve is 40% or less of alkaline 
battery of negative-electrode capacity. 

* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to positive active material for positive active 

material and a manufacturing method for the same, an anode and a storage battery, especially 
alkaline batteries and a manufacturing method for the same, the anode for alkaline batteries, and 
an alkaline battery. 
[0002] 

[Description of the Prior Art]The nickel hydrogen storage battery which is one sort of an alkaline 
battery. Compared with the Ni Cd battery which is one sort of the same alkaline battery, it has a 
high energy density. And excluding harmful cadmium, since there is little fear of environmental 
pollution, it is widely used as a power supply for portable sized electronic equipment, such as a 
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cellular phone, a small power tool, and a small personal computer. 

Demand is growing by leaps and bounds with spread of these sized electronic equipment. 

As for above-mentioned portable sized electronic equipment, the installing space of a power 

supply is greatly restricted by progress of a miniaturization and a weight saving. 

Power consumption is increasing with one of these, and multi-functionalization. 

For this reason, it is pressed for the nickel hydrogen storage battery used for such sized 

electronic equipment by the necessity of a miniaturization and high-capacity- izing of attaining 

simultaneously SUBJECT which is [ each other ] contrary. 

[0003 ]By the way, generally the nickel hydrogen storage battery has the anode provided with the 
nickel hydroxide system active material, and the negative electrode provided with the hydrogen 
storing metal alloy. The nickel hydroxide system active material used for the anode contains 
cobalt compounds, such as cobalt hydroxide, in order to improve conductivity and to usually 
improve a capacity factor. It oxidizes at the time of initial charging, and is converted into oxy 
cobalt hydroxide, this oxy cobalt hydroxide forms a conductive network in nickel hydroxide, and 
this cobalt compound is raising the capacity factor of the anode. However, since the oxy cobalt 
hydroxide which the reaction which oxy cobalt hydroxide generates with an anode at the time of 
initial charging is an irreversible reaction, and was generated once is not changed into the 
original cobalt compound at the time of discharge. It is necessary to provide the capacity 
(discharge reserve) which can be discharged superfluously in the negative-electrode side at the 
time of the superfluous capacity of the part equivalent to the capacity at the time of the cobalt 
compound by the side of an anode converting into oxy cobalt hydroxide at the time of initial 
charging, a paraphrase, then discharge. 

[0004]Oxygen gas generates a nickel hydrogen storage battery in the anode side at the time of 
overcharge. Since this oxygen gas causes an intemal pressure rise in an enclosed type cell, it can 
cause shortening of the battery life accompanying Hquid leakage as a result. Therefore, in order 
to absorb the oxygen gas generated with the anode with the hydrogen storing metal alloy by the 
side of a negative electrode and to consume it, it is necessary to provide the capacity (charge 
reserve) which can be charged superfluously in the negative-electrode side, and to absorb the 
oxygen gas generated in the charge reserve portion in a nickel hydrogen storage battery. 
[0005] As for the nickel hydrogen storage battery, from the above situations, the capacity of the 
negative electrode is greatly set up compared with the capacity of an anode. 
It is set up so that charge-and-discharge capacity may be regulated by the capacity of an anode 
(anode regulation method). 

[0006]Therefore, since the nickel hydrogen storage battery can attain high capacity-ization if the 
capacity of an anode is raised, but it also needs to raise the capacity of a negative electrode 
simultaneously in consideration of discharge reserve and charge reserve in connection with it if 
the capacity of an anode is raised, a miniaturization becomes difficult. 

[0007]The purpose of this invention can attain high capacity-ization, controlling increase of 
negative-electrode capacity, and there is in realizing positive active material for alkaline batteries 
which cannot cause the intemal pressure rise of a cell further easily. 
[0008] 

[Means for Solving the Problem]Positive active material for alkaline batteries conceming this 
invention is used in order to manufacture an anode for alkaline batteries, and it is provided with a 
core layer containing nickel hydroxide and a surface layer which covers a core layer including a 
cobalt compound, and oxidation treatment is carried out using an oxidizer into an alkaline 
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aqueous solution. 

[0009]Positive active material for alkaline batteries concerning other standpoints of this 
invention. It is used in order to manufacture an anode for alkaline batteries similarly, and it has a 
core layer containing nickel hydroxide and a surface layer which covers a core layer including 
oxy cobalt hydroxide, and the oxidation number of nickel in nickel hydroxide is set as 2.04-2.40. 
[0010] A manufacturing method of positive active material for alkaline batteries conceming this 
invention, A process of adding a nickel hydroxide system material provided with a core layer 
containing nickel hydroxide and a surface layer which covers a core layer including a cobalt 
compound in an alkaline aqueous solution, and a process of adding an oxidizer and oxidizing 
nickel hydroxide system material in an alkaline aqueous solution are included. 
[001 1 ]Here, a cobalt compound is cobalt hydroxide, for example. An alkaline aqueous solution is 
set as not less than 60 **, for example, including at least one of a potassium hydrate and sodium 
hydroxide. An oxidizer is at least one chosen from a group which consists of potassium 
peroxodisulfate, peroxydisulfuric-acid sodium, ammonium peroxodisulfate, and sodium 
hypochlorite, for example. An addition of an oxidizer is usually set up so that the oxidation 
number of nickel in nickel hydroxide may be set to 2.04-2.40. 

[0012]An anode for alkaline batteries conceming this invention is provided with the following. 
Charge collector. 

An active material arranged at a charge collector. 

Here, an active material is provided with a core layer containing nickel hydroxide and a surface 
layer which covers a core layer including a cobalt compound, and oxidation treatment is carried 
out using an oxidizer into an alkaline aqueous solution. 

[001 3] An anode for alkaline batteries conceming other standpoints of this invention is provided 
with the following. 
Charge collector. 

An active material arranged at a charge collector. 

Here, an active material is provided with a core layer containing nickel hydroxide and a surface 
layer which covers a core layer including oxy cobalt hydroxide, and the oxidation number of 
nickel in nickel hydroxide is set as 2.04-2.40. 

[0014]An alkaline battery of this invention is provided with the following. 
An anode provided with positive active material of a nickel hydroxide system. 
A negative electrode provided with negative electrode active material. 
A separator arranged between a negative electrode and an anode. 
An alkali electrolyte held at a separator. 

Positive active material is provided with a core layer containing nickel hydroxide and a surface 
layer which covers a core layer including a cobalt compound, and oxidation treatment is carried 
out using an oxidizer into an alkaline aqueous solution. 

[001 5] An alkaline battery conceming other standpoints of this invention is provided with the 
following. 

An anode provided with positive active material of a nickel hydroxide system. 

A negative electrode provided with negative electrode active material. 
A separator arranged between a negative electrode and an anode. 
An alkali electrolyte held at a separator. 

Positive active material is provided with a core layer containing nickel hydroxide and a surface 
layer which covers a core layer including oxy cobalt hydroxide, and the oxidation number of 
nickel in nickel hydroxide is set as 2.04-2.40. 



JP2002-117842 English - 



page 4 



[0016]Discharge reserve of an alkaline battery concerning a standpoint of further others of this 
invention is 1 5% or less. 

[0017]The sum total of discharge reserve and charge reserve of an alkaline battery concerning a 
standpoint of further others of this invention is 40% or less of negative-electrode capacity. 
[0018] 

[Embodiment of the InventionJThe positive active material for alkaline batteries of positive- 
active-material this invention for alkaline batteries is used in order to manufacture the anode for 
alkaline batteries, and it can be manufactured through the following processes. First, nickel 
hydroxide system material is prepared. The nickel hydroxide system material used here is 
provided with the core layer containing nickel hydroxide and the surface layer which covers the 
core layer concemed. 

[0019]The nickel hydroxide contained in a core layer usually has alpha type nickel hydroxide 
(alpha-nickel (OH) 2) and preferred beta type nickel hydroxide (beta-nickel (OH) 2), although it 
is used as positive active material for alkaline batteries and publicly known various kinds are not 
limited in particular. Although a core layer consists only of nickel hydroxide, what contains at 
least one element in cobalt, zinc, magnesium, cadmium, aluminum, and manganese in the state 
of dissolution during the crystal of nickel hydroxide is preferred. 

[0020]Here, when cobalt is contained during the crystal of nickel hydroxide, in the positive 
active material of this invention, charging potential can be shifted to the side, and the 
potential difference of charging potential and oxygen evolution potential can be set up greatly. 
As a result, the alkaline battery using this positive active material can raise the charging 
efficiency under an elevated temperature. 

[0021]During the crystal of nickel hydroxide, when [ of zinc, magnesium, and the cadmium ] at 
least one of zinc and cadmium is contained especially at least one. It can control effectively that 
gamma-NiOOH which causes swelling of a nickel hydroxide system active material at an 
especially charging end term generates at the time of charge. For this reason, swelling of an 
anode may be controlled, as a result, the maldistribution by the side of the anode of an 
electrolysis solution is eased, and, as for the alkaline battery using this positive active material, a 
charge-and-discharge cycle life may be improved. 

[0022]When using alpha-nickel (OH) 2 as nickel hydroxide and at least one of aluminum and 
manganese is contained during the crystal. Unstable alpha-nickel (OH) 2 can be stabilized in the 
high-concentration alkali electrolyte usually used in an alkaline battery (.). Namely, it can control 
that alpha-nickel (OH) 2 carries out a shape change to beta-nickel (OH) 2, As a result, since it 
becomes easy to use the oxidation-reduction reaction of alpha-nickel (OH) 2 and gamma-NiOOH 
which is the high order oxide as a charge-and-discharge reaction, it becomes possible to attain 
high capacity-ization of an anode. Namely, when beta-nickel (OH) 2 is used. To the reversible 
reaction (oxidation-reduction reaction) between beta-nickel (OH) 2 concemed and beta-NiOOH 
being 1 electronic reaction, since the reversible reaction (oxidation-reduction reaction) of alpha- 
nickel (OH) 2 and gamma-NiOOH is 1.5 electronic reaction, high capacity-ization of an anode 
may be attained. Since swelling of an anode can be collectively controlled when alpha-nickel 
(OH) 2 is used, it also becomes possible to aim at an improvement of the charge-and-discharge 
cycle life of an alkaline battery. 

[0023 ]On the other hand, a surface layer is arranged so that the surface of an above-mentioned 
core layer may be covered, and it contains the cobalt compound. Although the cobalt compound 
used here is 1 cobalt oxide or cobalt hydroxide, its cobalt hydroxide is usually preferred at the 
point which oxidizes easily in the oxidation treatment process mentioned later, and is easy to 
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generate oxy cobalt hydroxide. 

[0024]As for the rate of the surface layer occupied in an above-mentioned nickel hydroxide 
system material, it is usually preferred to be set up to 4 to 10% of the weight, and it is more 
preferred to be set up to 4 to 8% of the weight. When the rate of a surface layer is less than 4 % 
of the weight, it may become difficult for the conductivity of the positive active material of this 
invention not to fully increase, but to raise a capacity factor. On the contrary, since the amount of 
nickel hydroxide will decrease relatively when exceeding 10 % of the weight, there is a 
possibility of causing capacity lowering. 

[0025 ]The above nickel hydroxide system materials can be manufactured as follows, for 
example. First, the solution of nickel sulfate or nickel nitrate is prepared. And, stirring this 
solution violently, after adding ammonium sulfate as an ammonium ion supply body and making 
ammine complex ion generate in this solution. As pH maintained in 8-12 to the solution 
concemed, sodium hydroxide solution is dropped, and a nickel hydroxide particle is deposited. 
When manufacturing that by which the above elements are contained in the state of dissolution 
during the crystal of nickel hydroxide, the salt (for example, sulfate of zinc) of the element 
required in the solution of nickel sulfate or nickel nitrate is added at a predetermined rate. Thus, 
when it sets, into the nickel hydroxide which deposits, the element concemed may be introduced 
in the state of dissolution. The manufacturing method of such a nickel hydroxide particle is 
publicly known, for example, is indicated to IP,H2-30061,A. 

[0026]Incidentally, in the manufacturing process of the above nickel hydroxide particles, when 
the pH of the above-mentioned solution while dropping sodium hydroxide solution is maintained 
to 10-12, the particles of beta-nickel (OH) 2 are obtained. When the pH of the above-mentioned 
solution is maintained to 8-10, the particles of alpha-nickel (OH) 2 are obtained. 
[0027]Next, the obtained nickel hydroxide particle is dried, this nickel hydroxide particle is 
supplied in the solution adjusted to pH 8-13 using ammonium sulfate and sodium hydroxide, and 
nickel hydroxide solution is prepared. And this nickel hydroxide solution is stirred, as pH 
maintained in 8-13 in that state, cobalt sulfate solution and sodium hydroxide solution are 
dropped, and nickel hydroxide solution is held for 10 minutes - about 6 hours, maintaining pH in 
about eight to 13 range after the end of dropping. The nickel hydroxide system material made 
into the purpose provided with above core layers and surface layers by this is obtained. The 
method of doing in this way and providing the enveloping layer of cobalt hydroxide on the 
surface of a nickel hydroxide particle is publicly known, for example, is indicated to JP,62- 
234867,A. 

[0028]The positive active material of this invention can be manufactured if the nickel hydroxide 
system material produced by making it above is oxidized using an oxidizer in an alkaline 
aqueous solution. Here, first, an alkaline aqueous solution is prepared and nickel hydroxide 
system material is thrown in in this alkaline aqueous solution. Although an available alkaline 
aqueous solution in particular is not limited, it usually contains at least one of a potassium 
hydrate and sodium hydroxide here. When such an alkaline aqueous solution is used, the effect 
that generation of gamma-NiOOH is controlled can be expected. 

[0029] As for an alkaline aqueous solution, it is preferred that temperature is set as not less than 
60 **. If the alkaline aqueous solution set as such a temperature is used, realization of positive 
active material with big service capacity is possible. When the temperature of the alkaline 
aqueous solution is set as not less than 80 **, realization of the positive active material whose 
high rate discharging characteristic is still better is possible. When the temperature of the 
alkaline aqueous solution is set as not less than 100 **, realization of the positive active material 
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whose discharge recovery capacity after overdischarge is still better is possible. Although the 
maximum in particular of the temperature of an alkaline aqueous solution is not limited, it is 
preferred to usually set below to the boiling point under ordinary pressure. 
[0030]Next, an oxidizer is added in an above-mentioned alkaline aqueous solution, and the 
nickel hydroxide system material included in the solution concemed is oxidized. The surface 
layer which constitutes the above-mentioned nickel hydroxide system material oxidizes by this, 
and the cobalt compound contained in the surface layer concemed is converted into oxy cobalt 
hydroxide of high conductivity. Since this oxy cobalt hydroxide can form an effective conductive 
network to nickel hydroxide by the side of a core layer, can improve the conductivity of nickel 
hydroxide effectively and can raise that capacity factor, it can raise the capacity of positive active 
material. 

[0031] Although the oxidizer in particular used here is not limited and are various kinds of 
publicly known things. Oxidizing power in that it is large and nickel hydroxide system material 
can be oxidized efficiently. Potassium peroxodisulfate (K2S2O8), peroxydisulfuric-acid sodium 
(Na2S208), It is preferred to use at least one chosen from the group which consists of ammonium 
peroxodisulfate (NH4) (2S2O8) and sodium hypochlorite (NaClO). 

[0032]In such an oxidation treatment process, the addition of an above-mentioned oxidizer. 
Since it changes according to the kind of oxidizer, it cannot generally specify, but it is preferred 
to set up so that the oxidation number of nickel in the nickel hydroxide contained in the above- 
mentioned core layer which constitutes the nickel hydroxide system material used as an 
oxidation treatment object may be set to 2.04-2.40. Since discharge reserve becomes is hard to be 
reduced at the negative-electrode side of the alkaline battery containing the anode which used the 
positive active material of this invention and it becomes that it is hard to increase charge reserve, 
when this oxidation number is less than 2.04, There is a possibility that it may become difficult 
to absorb the oxygen gas emitted in the anode side at the time of overcharge by charge reserve by 
the side of a negative electrode, and it may become difficult to control the internal pressure rise 
of the storage battery concerned as a result. On the other hand, when this oxidation number 
exceeds 2.40, in the alkaline battery containing the anode which used the positive active material 
of this invention, cell capacity may become negative-electrode regulation, service capacity may 
fall, and, as a result, a cycle life may become short. 

[0033 ]The above-mentioned oxidation number is the value measured by the ferrous sulfate 
method. Specifically, the amount of active oxygen contained in nickel hydroxide is calculated 
first. Here, weighing of 0. 1 g of powder (sample powder) and the ferrous ammonium sulfate 1 g 
of nickel hydroxide is carried out, and this is added to the acetic acid solution of the 20 volume 
% concentration set as 5 And after stirring for about 3 to 10 hours and making it dissolve 
thoroughly, this solution is titrated using the potassium permanganate solution of 1/1 ON (0.02 
mol/1), and the amount of active oxygen is computed from the following formula (1). 
[0034] 
[Equation 1] 

/ XFe O-lxfxV ^ . 100 V 

= 8 X ( — ) X { ) 

392.14 1000 ^ ^ X s p ^ 

• — (1) 

[003 5] As for the amount of weighing of ferrous ammonium sulfate (g), and V, the factor of a 
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potassium permanganate solution and Xsp of the titration value (ml) of a potassium 
permanganate solution and f are [ XFe ] the amounts of weighing of sample powder (g) among a 
formula (1). 

[0036]Next, the quantitative analysis of the nickel amount (% of the weight) contained in sample 

powder is carried out by methods, such as ICP emission spectrometry and an atomic absorption 
method, and the oxidation number of nickel in nickel hydroxide is computed from the following 
formula (2). 
[0037] 
[Equation 2] 

- • • C2) 

[0038]The anode for alkaline batteries of anode this invention for alkaline batteries arranges the 
above-mentioned positive active material applied to this invention to a charge collector. The 
charge collector used here is not limited especially if usually used in the anode for alkaline 
batteries, but it is preferred to use a metal porous body, reticulum, or perforated plate from it 
being densely filled up with above-mentioned positive active material, and being easy to make it 
hold. 

[0039]As a metal porous body, it is preferred to use a letter metal porous body of foaming. A 
letter metal porous body of foaming is a sponge-like metal body, for example, after carrying out 
electroless deposition of the metal to foamed resin, such as urethane foam, if foamed resin is 
heated and removed, it can manufacture. 

[0040]It is preferred that a metal fiber uses a reticulum which became entangled in three 
dimensions, for example, a nonwoven fabric, as a metal reticulum, for example. 
[0041 ]As a metal perforated plate, a punching metal and an expanded metal can be mentioned, 
for example. 

[0042]An anode of this invention can be manufactured if above-mentioned positive active 
material applied to this invention to an above-mentioned collecting electrode plate is arranged. 
Here, first, water is added to above-mentioned positive active material, and a paste is prepared. 
Under the present circumstances, thickeners, such as carboxymethyl cellulose (CMC) and methyl 
cellulose (MC), may be beforehand dissolved in water if needed. Binders, such as 
polytetrafluoroethylene and a styrene butadiene rubber, may be added if needed. Next, a 
prepared paste is applied to a charge collector and it dries. When a charge collector is the above 
metal porous bodies, a reticulum, or a perforated plate, it is preferred to pressurize after 
desiccation and to fill up an inside of a charge collector with positive active material densely. 
[0043] Above-mentioned positive active material used in an anode of this invention. Since 
oxidation treatment of the above-mentioned nickel hydroxide system material is beforehand 
carried out using an oxidizer into an alkali solution, before initial charging is incorporated and 
carried out to an alkaline battery, a cobalt compound already contained in a surface layer is 
converted into oxy cobalt hydroxide of high conductivity. Therefore, this anode has a more 
effective conductive network compared with the conventional anode, conductivity is high and its 
capacity factor is high. As a result of converting beforehand into oxy cobalt hydroxide a cobalt 
compound contained in a surface layer of positive active material, this anode cannot form 
discharge reserve in a negative electrode easily at the time of initial charging of an alkaline 
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battery which used it. For this reason, since the alkaline battery using this anode can reduce 
discharge reserve of a negative electrode compared with a case where the conventional anode is 
used and can raise substantial charge-and-discharge capacity by the side of a negative electrode, 
it can attain high capacity-ization, controlling increase of negative-electrode capacity. 
[0044]That is, since this anode can raise substantial charge-and-discharge capacity by the side of 
a negative electrode as above-mentioned, it can reduce the amount of negative electrode active 
material used. For this reason, if this anode is used, a miniaturization of an alkaline battery can 
be attained, maintaining charge-and-discharge capacity. Or since a reduced part of discharge 
reserve can be appropriated for the increase in positive active material when maintaining the 
amount of negative electrode active material used, high capacity-ization can be attained, 
maintaining a size of an alkaline battery. 

[0045] As a result of this anode's being able to reduce discharge reserve of a negative electrode, it 
becomes possible to appropriate a part for that reduction for charge reserve of a negative 
electrode. Therefore, since the alkaline battery using this anode can absorb effectively gas 
(oxygen gas etc.) produced at the time of overcharge by charge reserve of a negative electrode, it 
becomes difficult to cause an intemal pressure rise, and a charge-and-discharge cycle life may be 
improved as a result. 

[0046]One gestalt of operation of an alkaline battery conceming alkaline battery t his invention is 
shown in drawing 1 . Li a figure, the alkaline battery 1 is a nickel hydrogen storage battery, and is 
mainly provided with the anode 3, the negative electrode 4, the separator 5, and an electrolysis 
solution (not shown) which have been arranged in the case 2 and the case 2 concerned. 
[0047]The case 2 is an in general cylindrical container which has the opening 2a in the upper 
part, and the base part is set as a negative pole terminal. The anode 3, the negative electrode 4, 
and the separator 5 are band-like members which all have pliability, and they are arranged in the 
case 2 in the state where it was rolled round spirally, the anode 3 and the negative electrode 4 
sandwiching the separator 5. moreover ~ the opening 2a of the case 2 being in a state where an 
electrolysis solution was poured in into the case 2, and inserting the insulating gasket 6 — the 
obturation board 7 ~ liquid ~ it is blocked densely. The obturation board 7 has the positive pole 
terminal 8 on the upper surface. This positive pole terminal 8 is connected to the anode 3 by the 
lead 9 which electrically connects the obturation board 7 and the anode 3. 
[0048 ]The anode 3 used in such an alkaline battery 1 is an anode for alkaline batteries 
conceming above-mentioned this invention. Namely, it has a core layer containing nickel 
hydroxide and a surface layer which covers the core layer concerned including a cobalt 
compound, a thing provided with an active material by which oxidation treatment was carried 
out using an oxidizer into an alkaline aqueous solution ~ or. It has a core layer containing nickel 
hydroxide and a surface layer which covers the core layer concerned including oxy cobalt 
hydroxide, and the oxidation number of nickel in nickel hydroxide is set as 2.04-2.40. 
[0049]Although the negative electrode 4 is used for various kinds of publicly known nickel 
hydrogen storage batteries and is not especially limited, it arranges an active material which 
contains a hydrogen storing metal alloy to a charge collector which usually has pliability. 
[0050]The separator 5 is for insulating the anode 3 and the negative electrode 4 electrically, and 
holding an electrolysis solution, is used in various kinds of publicly known nickel hydrogen 
storage batteries, and is not limited in particular. 

[0051] An electrolysis solution is various kinds of alkaline aqueous solutions used in a publicly 
known nickel hydrogen storage battery, and although they are not limited in particular, it is the 
solution in which at least one, such as a potassium hydrate, lithium hydroxide, and sodium 
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hydroxide, was dissolved, for example. 

[0052]However, in this alkaline battery 1 , it is preferred to use what added both lithium 
hydroxide, and both [ one side or ] to a potassium hydroxide solution or a potassium hydroxide 
solution, and was dissolved in it as an electrolysis solution. Since generation of gamma-NiOOH 
is controlled in an active material of the anode 3 when such an electrolysis solution is used, 
charging efficiency of the alkaline battery 1 can be raised. As for the amount of such electrolysis 
solution used, it is usually preferred to be set as 1.0-1 .3 ml per capacity 1 Ah of the anode 3. 
When this amount used is less than 1.0 ml, there is a possibility that a charge-and-discharge 
cycle life of the alkaline battery 1 may become short. On the contrary, since gas absorption 
ability in the negative electrode 4 falls when exceeding 1.3 ml, there is a possibility that it may 
become difficult to control an internal pressure rise of the alkaline battery 1 . 
[0053] As a result of using an above-mentioned thing concerning this invention for such an 
alkaline battery 1 as the anode 3, discharge reserve in the negative electrode 4 can become 15% 
or less of the capacity of the negative electrode 4. Or the sum total of discharge reserve and 
charge reserve in the negative electrode 4 can become 40% or less of the capacity of the negative 
electrode 4. Therefore, since substantial charge-and-discharge capacity by the side of the 
negative electrode 4 increases compared with the conventional thing, this alkaline battery 1 can 
attain high capacity-ization. Since substantial charge-and-discharge capacity can be increased to 
the negative-electrode 4 side, more specifically, this alkaline battery 1 can be high-capacity-ized, 
maintaining the same size as the conventional alkaline battery. Or it can constitute in small size 
more, maintaining capacity comparable as the conventional thing. And since the anode 3 can 
demonstrate the above effects, this alkaline battery 1 has a life, especially a good charge-and- 
discharge cycle life compared with the conventional nickel hydrogen storage battery. 
[0054]Although this embodiment explained a case where positive active material and an anode 
conceming this invention were applied to a nickel hydrogen storage battery to an example, 
positive active material and an anode of this invention can be similarly used in other alkaline 
batteries including a Ni Cd battery. 
[0055] 

[Example]The mixed water solution of comparative example 1 nickel nitrate, a cobalt nitrate, 
and zinc nitrate is used, pH of reaction time was set as 11-12, and cobalt and zinc obtained 1 % 
of the weight and the high-density nickel hydroxide powder which dissolved 5% of the weight 
by hydroxide conversion in accordance with the method indicated to JP,H2-30061,A, 
respectively. As a result of investigating the crystal structure of this powder by powder X-ray 
diffractometry, it checked that this nickel hydroxide was beta type nickel hydroxide whose 
grating constants are a= 4.64 A and c= 3. 1 1 A. Next, the method indicated to JP,62 -234867, A 
was applied to the obtained nickel hydroxide powder, and the end of nickel hydroxide system 
material powder (positive active material) it consists of a nickel hydroxide particle by which the 
enveloping layer of cobalt hydroxide was formed in the surface was prepared. In this end of 
nickel hydroxide system material powder, the quantity of the enveloping layer of cobalt 
hydroxide was 6 % of the weight. It was 2.00 when the oxidation number of nickel in nickel 
hydroxide was measured in accordance with the above-mentioned ferrous sulfate method about 
this positive active material. 

[0056]The sodium hydroxide solution of 14N set as 1-550 ** of working example was prepared, 
and the end of nickel hydroxide system material powder it was obtained by the comparative 
example 1 in this solution was supplied and stirred. Then, into the solution concemed, potassium 
peroxodisulfate (K2S2O8) was added so that the oxidation number of nickel in nickel hydroxide 
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might be set to 2.05, 2.10, 2.15, 2.20, and 2.40, and stirring was continued over 2 hours. The end 
of nickel hydroxide system material powder was rinsed and dried after the end of stirring, and 
the positive active material which the surface makes the purpose of consisting of a nickel 
hydroxide particle covered with oxy cobalt hydroxide was obtained. 

[0057]The result of having measured the oxidation number of nickel in nickel hydroxide by the 
above-mentioned ferrous sulfate method about the obtained positive active material is shown in 
Table 1 . The result of the comparative example 1 is also collectively shown in Table 1 . 
[0058] 
[Table 1] 

m 1 









2.0 0 


mmmi 


2. 04 


m^m2 


2.10 


mmms 


2.14 




2. 19 




2.3 5 



[0059]After having added the solution which dissolved the thickener to the positive active 
material obtained, respectively by working example 6-10. comparative example 2 working 
example 1-5, and the comparative example 1, making it paste state and filling up a nickel porous 
body board with this paste, it pressed, and thickness adjustment was carried out and the anode 
board was obtained. The Electrochemistry Sub-Division capacity of this anode board assumed 1 
electronic reaction of nickel(II)->nickel(in), computed it based on the following formula, and 
was set as per [ nickel element lin positive active material g ] and 456.47mAh. 
[0060] 
[Formula 1 ] 

Ni(OH)2-> NiOOH + 6"+ H+ 

[0061 ]on the other hand ~ MmNiAlCoMn (Mm is a misch metal ~ La.) Hydrogen storing metal 
alloy powder with a particle diameter of 75 micrometers or less shown with the presentation of 
being a mixture of the rare earth element which consists of Ce, Pr, and Nd was prepared, the 
pol3^etrafluoroethylene which is the solution and the binder which dissolved the thickener to this 
hydrogen storing metal alloy powder was added, and the paste was prepared. After applying this 
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paste to both sides of a punching metal and drying, it pressed, and thickness adjustment was 
carried out and the negative electrode plate was obtained. The capacity of this negative electrode 
plate was set up by 1 .6 times the capacity of an above-mentioned anode board. In this negative 
electrode plate, the sum total of discharge reserve and charge reserve becomes 37.5% of 
negative-electrode capacity. 

[0062]The obtained anode board and the negative electrode plate were spirally rolled round on 
both sides of the separator with a thickness of 0. 12 mm which consists of a nonwoven fabric of 
polyolefm-system-resin textiles, and the electrode group was manufactured. And after preparing 
the cylindrical metal casing whose thickness of the side is 0.18 mm and storing an electrode 
group in this metal casing, 1 .16 ml per anode capacity 1 Ah of electrolysis solutions which 
consist of a potassium hydroxide solution of 7N and lithium hydroxide solution of IN were 
poured in. And metal casing was obturated using the metal lid object provided with the safety 
valve, and the cylindrical nickel hydrogen storage battery of six kinds of AA sizes with which 
anode boards differ was obtained. The positive active material used with each nickel hydrogen 
storage battery is as being shown in Table 2. 
[0063] 
[Table 2] 

m 2 













mxtm 10 










^ttlM 3 









[ 00 64 ] Nickel-hydroxide-powder 90 weight section which contains 
comparative example 3 cobalt and zinc in the state of 
dissolution, and 1 cobalt-oxide 10 weight section were mixed, 
and positive active material was prepared. After having added 
the solution which dissolved the thickener in this positive 
active material, preparing the paste and filling up a nickel 
porous substrate with this paste, it pressed, and thickness 
adjustment was carried out and the anode board was obtained. 
[0065] On both sides of the same separator as what used the 
obtained anode board and the same negative electrode plate as 
what was used by working example 6-10 and the comparative 
example 2 which have one 1.75 times the capacity of this by 
working example 6-10 and the comparative example 2, it rolled 
round spirally, and the electrode group was manufactured. And 
after preparing the cylindrical metal casing whose thickness of 
the side is 0.25 mm and storing an electrode group in this metal 
casing, 1.52 ml per anode capacity lAh of electrolysis solutions 
which consist of a potassium hydroxide solution of 7N and 
lithium hydroxide solution of IN were poured in. And metal 
casing was obturated using the metal lid object provided with 
the safety valve, and the cylindrical nickel hydrogen storage 
battery of AA size was obtained. 

[0066] The next evaluation was carried out about the nickel 
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hydrogen storage battery obtained by evaluation 1 working 
example 6-10 and the comparative example 2. 

(Service capacity) After charging each storage battery by the 
charging current 0 . IC under 20 temperature environment for 15 
hours and stopping for 1 hour^. final voltage was discharged as 
1 . OV by the discharge current 0.2C. And after carrying out the 
four-cycle loop of this charge-and-discharge process, the 
service capacity of 5 cycle eye was investigated. A result is 
shown in drawing 2 . Although it turns out that good service 
capacity can be attained, each storage battery of drawing 2 to 
working example 6-10 and the comparative example 2 is 
collectively understood that service capacity may fall, when the 
oxidation number of nickel in nickel hydroxide in positive 
active material exceeds 2.40. 

[0067] (Change of inter cell pressure) About each nickel hydrogen 
storage battery of working example 6-8 and the comparative 
example 2, change of the inter cell pressure at the time of a 
charging and discharging cycle repetition was investigated. Here, 
it equips with the pressure sensor for internal pressure 
measurement to each nickel hydrogen storage battery which is 
applicable. Under 20 temperature environment, after charging 
for 1.5 hours and stopping by the charging current l.OC for 1 
hour, the storage battery internal pressure of 10 cycle 
repetition and 10 cycle eye was investigated for the process of 
discharging final voltage as 1 . OV by the discharge current l.OC. 
A result is shown in drawing 3 , As for drawing 3 , the storage 
battery of working example 6-8 shows that the rise of internal 
pressure does not take place easily compared with the storage 
battery of the comparative example 2. In the positive active 
material especially used for the anode board, it turns out that 
the rise of internal pressure is controlled as the oxidation 
number of nickel in nickel hydroxide becomes large. When an 
example is taken by the working pressure (l.SMPa) of the safety 
valve usually used in a cylindrical nickel hydrogen storage 
battery, in positive active material, the oxidation number of 
nickel in nickel hydroxide is understood that setting or more to 
2.04 is preferred. 

[0068] (Measurement of discharge reserve) After neglecting it 
after the repetition of charge and discharge of ten above- 
mentioned cycles for 1 hour about each nickel hydrogen storage 
battery of working example 6-8 and the comparative example 2 
which investigated change of inter cell pressure, 0.2C and final 
voltage were discharged for discharge current as l.OV. And each 
storage battery was disassembled and the negative electrode 
plate was taken out. 

[0069] The same anode board as the anode board used by the 
comparative example 2 was set as the charging end term state. 
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and it laminated on both sides of the separator which consists 
of a corresponding negative electrode plate which picked out 
each anode board from the storage battery, and polyolefin system 
resin. And equalization was applied to this laminated material, 
the cell for an open sand mold examination with superfluous 
liquid was constituted, and the remaining capacity of the 
negative electrode was measured. Here, using Hg/HgO as a 
reference electrode, 0.2C of the anode capacity standard was 
received in discharge current under 20 temperature 
environment, and the reference electrode was received in final 
voltage, and it was set as -0.6V, respectively and discharged. A 
result is shown in drawing 4 . Drawing 4 shows that discharge 
reserve is controlled to 15% or less, and the storage battery of 
working example 6-8 is in the tendency for discharge reserve to 
decrease in a negative electrode plate, in the positive active 
material of an anode board as the oxidation number of nickel in 
nickel hydroxide increases. Since the total negative-electrode 
capacity is the same (that is, the total quantity of discharge 
reserve and charge reserve is the same), each storage battery of 
working example 6-8 and the comparative example 2 the storage 
battery of working example 6-8, It is thought that the decrement 
of discharge reserve was appropriated for the increase in charge 
reserve in the negative electrode plate, the oxygen gas 
absorption performance at the time of overcharge increased in 
the negative electrode plate as a result, and the internal 
pressure rise was controlled. 

[ 007 0 ] Service capacity was investigated about each nickel 
hydrogen storage battery obtained by evaluation 2 working 
example 6-8 and the comparative example 3. Here, under 20 
temperature environment, after charging for 15 hours and 
stopping by the charging current 0 . IC for 1 hour, final voltage 
was discharged as 1 . OV by the discharge current 0.2C. And the 
service capacity of the four-cycle repetition and 5 cycle eye 
was investigated for this charging and discharging cycle. A 
result is shown in drawing 5 . Drawing 5 shows that service 
capacity is increasing about 20%: compared with the thing of the 
comparative example 3, although the nickel hydrogen storage 
battery of working example 6-8 has small negative-electrode 
capacity compared with the thing of the comparative example 3. 

[0071] Cobalt and zinc which were obtained in process of the 1 1 
to working example 13 comparative example 1 prepared the same 
thing as 1 % of the weight and the high-density nickel hydroxide 
powder which dissolved 5%; of the weight by hydroxide conversion, 
respectively. And the solution containing ammonium sulfate which 
is an ammonium ion supply body, and sodium hydroxide was 
prepared, high-density nickel hydroxide powder was thrown in in 
this solution, and the nickel hydroxide water content solution 
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was obtained. It was made to supply and react, stirring 

violently the solution containing cobalt sulfate and the 

solution containing sodium hydroxide to this nickel hydroxide 

water content solution, as that pH maintained in 8-13. The end 

of nickel hydroxide system material powder it consists of a 

nickel hydroxide particle by which the enveloping layer of 

cobalt hydroxide was formed in the surface by this was obtained. 

Under the present circumstances, reaction time was changed 

suitably, and the amount of enveloping layers of cobalt 

hydroxide was set up as shown in Table 3. 

[0072] 

[Table 3] 
m 3 





mmmm 


1 1 


4 


1 2 


a 


1 3 


1 0 



[0073] Next, the sodium hydroxide solution of 14N which set 

temperature as 50 was prepared, and the end of nickel 
hydroxide system material powder it was obtained in the solution 
concerned was supplied and stirred. Then, into the solution 
concerned, potassium peroxodi sul f ate (K2S2O8) was added so that 
the oxidation number of nickel in nickel hydroxide might be set 
to 2.15, and stirring was continued over 2 hours. The end of 
nickel hydroxide system material powder was rinsed and dried 
after the end of stirring, and the positive active material 
which the surface makes the purpose of consisting of a nickel 
hydroxide particle covered with oxy cobalt hydroxide was 
obtained. When the oxidation number of nickel in nickel 
hydroxide was counted like the case of working example 1-5 about 
the obtained positive active material, it was checked that it is 
2.15. The anode board was manufactured using the obtained 
positive active material like the case of working example 6-10 
and the comparative example 2 . 

[0074] the evaluation 3 — the same negative electrode plate as 
what was used by working example 6-10 and the comparative 
example 2 which fully performed activation beforehand was 
prepared- This negative electrode plate and the anode board (the 
amount of enveloping layers of cobalt hydroxide = 6 % of the 
weight) used in the anode board and working example 8 which were 
acquired in working example 11-13, respectively are laminated on 
both sides of the separator which consists of a nonwoven fabric 
formed using polyolef in-system-resin textiles. Equalization was 
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applied to this laminated material and the cell for an open sand 
mold examination with superfluous liquid was constituted. 
[0075] This cell for an open sand mold examination was discharged 
after charging for 15 hours and stopping by the charging current 
0 . IC under 20 temperature environment for 1 hour until final 

voltage was set to OV to Hg/HgO which is a reference electrode. 
Service capacity when IC discharge was carried out for this 
charging and discharging cycle to the four-cycle repetition and 
5 cycle eye was investigated. A result is shown in drawing 6 . 
Drawing 6 shows that desirable service capacity can be attained, 
when the amount of enveloping layers of cobalt hydroxide in the 
manufacturing process of positive active material is set up to 
4% of the weight or more - 

[0076] In the manufacturing process of the positive active 
material concerning 14 to working example 17 working example 3, 
positive active material was obtained like working example 3 
except for the point of having changed the temperature of the 
sodium hydroxide solution of 14N as shown in Table 4. And the 
same nickel hydrogen storage battery as working example 8 was 
manufactured using this positive active material - 

[0077]About the nickel hydrogen storage battery obtained in 
evaluation 4 working example 14-17, under 20 temperature 
environment, after charging for 1.5 hours and stopping by the 
charging current 1 . OC for 1 hour, the process of discharging 
final voltage as 1 . OV by the discharge current 1 . OC was repeated, 
and the service capacity of 5 cycle eye was investigated. A 
result is shown in Table 4. The result at the time of measuring 
the same service capacity is collectively shown in Table 4 about 
the nickel hydrogen storage battery of working example 8 . 
The result of working example 14-17 is a relative index at the 
time of setting service capacity of working example 8 to 100. 
Table 4 shows that the cell of working example 14-17 has 
attained 98 or more relative capacitors of the cell of working 
example 8, As a result, when the temperature of the sodium 
hydroxide solution of 14N is set as not less than 60 and it 

is set especially as not less than 80 it turns out that a 

nickel hydrogen storage battery with good service capacity is 
obtained . 

[0078] 

[Table 4] 
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m 4 









8 


5 0 


10 0 


1 4 


6 0 


10 0 


1 5 


8 0 


10 1 


1 6 


10 0 


10 2 


1 7 


12 0 


9 9 



[0079] Next, about each nickel hydrogen storage battery of 
working example 14-17 and working example 8, under 20 
temperature environment, after charging for 15 hours and 
stopping by the charging current 0 . IC for 1 hour, final voltage 
was discharged as 1 . OV by the discharge current 1 . OC and 3-OC, 
and high-rate-discharge capacity was investigated- A result is 
shown in drawing 7 , Drawing 7 shows that a nickel hydrogen 
storage battery with sufficient high-rate-discharge capacity is 
obtained when the temperature of the sodium hydroxide solution 
of 14N is set as not less than 80 

[0080]After charging each nickel hydrogen storage battery of 
working example 14-17 and working example 8 by the charging 
current 0 . IC under 20 temperature environment for 15 hours 
and stopping for 1 hour, final voltage was discharged as 1 . OV by 
the discharge current 0.2C, and it was set as the state of a 
charging end term. In the state, constant resistance was 
connected for three days under the environment of 60 to these 
cells. Then, again, under 20 temperature environment, after 

charging these cells by the charging current 0 . IC for 15 hours 
and stopping for 1 hour, final voltage was discharged as 1 . OV by 
the discharge current 0.2C, and the discharge recovery capacity 

(discharge recovery capacity after overdischarge ) after a 
constant ohms connection was investigated- A result is shown in 
drawing 8 . The result shown in drawing 8 is a relative index at 
the time of setting service capacity before a constant ohms 
connection to 100. Drawing 8_ shows that a nickel hydrogen 
storage battery with the sufficient discharge recovery capacity 
after overdischarge is obtained when the temperature of the 
sodium hydroxide solution of 14N is set as not less than 100 '^'^ . 

[ 008 1 ] Replace with the mixed water solution of working example 
18 nickel nitrate, a cobalt nitrate, and zinc nitrate, and the 
mixed water solution of nickel sulfate and aluminum sulfate is 
used, pH of reaction time was operated like the case of the 
comparative example 1 except for the point maintained to 8-10, 



JP2002-117842 English - 



page 17 



and the nickel hydroxide powder in which aluminum dissolved 17% 
of the weight by hydroxide conversion was obtained. As a result 
of investigating the crystal structure of this powder by powder 
X-ray dif f ractometry, it checked that this nickel hydroxide was 
alpha type nickel hydroxide (alpha-nickel (OH) 2) whose grating 
constants are a= 5.31 A and c= 7.8 6A. Next, the method indicated 
to JP;- 62-2348 67 , A as well as the case of the comparative example 
1 was applied to the obtained nickel hydroxide powder, and the 
end of nickel hydroxide system material powder it consists of a 
nickel hydroxide particle by which the enveloping layer of 
cobalt hydroxide was formed in the surface was prepared. In this 
end of nickel hydroxide system material powder, the quantity of 
the enveloping layer of cobalt hydroxide was 6 % of the weight. 

[0082] Next, the sodium hydroxide solution of 14N set as 50 
was prepared, and the end of nickel hydroxide system material 
powder it was obtained in this solution was supplied and stirred. 
Then, into the solution concerned, potassium peroxodisulf ate 

(K2S2O8) was added so that the oxidation number of nickel in 
nickel hydroxide might be set to 2.15, and stirring was 
continued over 2 hours. The end of nickel hydroxide system 
material powder was rinsed and dried after the end of stirring, 
and the positive active material which the surface makes the 
purpose of consisting of a nickel hydroxide particle covered 
with oxy cobalt hydroxide was obtained. 

[0083]After having added the solution which dissolved the 

thickener to the positive active material obtained in evaluation 

5 working example 18, making it paste state and filling up a 

nickel porous body board with this paste, it pressed, and 
thickness adjustment was carried out and the anode board was 
obtained. The Electrochemistry Sub-Division capacity of this 
anode board was computed like the case of working example 6-10 
and the comparative example 2, and was set as per [ nickel 
element lin positive active material g ] and 456.47mAh. 
[0084] Next, the same negative electrode plate as what was used 
by working example 6-10 and the comparative example 2 which 
fully performed activation beforehand was prepared. This 
negative electrode plate and an above-mentioned anode board were 
laminated on both sides of the separator which consists of a 
nonwoven fabric formed using polyolef in-system-resin textiles, 
equalization was applied to this laminated material, and the 
cell for an open sand mold examination with superfluous liquid 
was constituted. The same cell for an open sand mold examination 
was constituted using the anode board (nickel hydroxide in 
positive active material is a thing of beta type nickel 
hydroxide) used in working example 8. 

[0085] It discharged after charging for 15 hours and stopping 
this cell for an open sand mold examination by the charging 
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current 0 . IC under 20 temperature environment for 1 hour 

until final voltage was set to OV to Hg/HgO which is a reference 
electrode. The discharge curve of 5 cycle eye after carrying out 
the four-cycle loop of this charging and discharging cycle is 
shown in drawing 9 . Compared with the cell for an examination 
which the cell for an examination provided with the anode board 
of working example 18 which used alpha type nickel hydroxide for 
the active material from drawing 9 equipped with the anode board 
of working example 8 which used beta type nickel hydroxide for 
the active material, service capacity improves about 22% and 
discharge potential is also further known by having shifted 
about 50 mV to the '^'^ side. This shows that a higher-output 
nickel hydrogen storage battery can be attained, when an alpha 
type thing is used as nickel hydroxide . 

[008 6] When the aluminum concentration contained in the 
electrolysis solution in the cell for an examination after an 
examination was measured and elution of aluminum from the 
positive active material of working example 18 to the inside of 
an electrolysis solution was investigated, most elution of 
aluminum was not accepted. This shows that the shape change of 
the alpha type nickel hydroxide which contains aluminum in the 
state of dissolution is not carried out to beta type nickel 
hydroxide, but it may be maintained by stability also in a high- 
concentration alkali electrolyte with alpha type , 

[0087] 

[Effect of the Invention] The positive active material for 
alkaline batteries of this invention is provided with above core 
layers and surface layers. 

And since oxidation treatment is beforehand carried out into the 
alkaline aqueous solution, high capacity-ization of an alkaline 
battery can be attained controlling increase of negative- 
electrode capacity, and it is further hard to cause the internal 
pressure rise of an alkaline battery. 

[0088] The manufacturing method of the positive active material 
for alkaline batteries concerning this invention. Since a nickel 
hydroxide system material provided with above core layers and 
surface layers is oxidized using an oxidizer in an alkaline 
aqueous solution. The positive active material for alkaline 
batteries which can attain high capacity-ization of an alkaline 
battery and cannot cause the internal pressure rise of an 
alkaline battery easily can be manufactured controlling increase 
of negative-electrode capacity. 

[0089] Since the positive active material for alkaline batteries 
of this invention is used for the anode for alkaline batteries 
concerning this invention, it can attain high capacity-ization 
of an alkaline battery, controlling increase of negative- 
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electrode capacity, and cannot cause the internal pressure rise 

of an alkaline battery further easily. 

[0090] In an anode, since the positive active material for 
alkaline batteries of this invention is used for the alkaline 
battery of this invention, it can increase the substantial 
charge-and-discharge capacity by the side of a negative 
electrode, and can attain high capacity-ization , As a result of 
using the positive active material for alkaline batteries of 
this invention, it is hard to produce the rise of internal 
pressure, and a life may be improved compared with the 
conventional thing . 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] The notching perspective view of the alkahne battery concerning one gestalt of 
operation of this invention. 

[Drawing 2] The graph which shows the measurement result of the service capacity carried out by 

the evaluation 1 of working example. 

[Drawing 3] The graph which shows the measurement result of the inter cell pressure carried out 
by the evaluation 1 of working example. 

[Drawing 4] The graph which shows the measurement result of the discharge reserve carried out 
by the evaluation 1 of working example. 

[Drawing 5] The graph which shows the measurement result of the service capacity carried out by 
tiie evaluation 2 of working example. 

[Drawing 6] The graph which shows the measurement result of the service capacity carried out by 
the evaluation 3 of working example. 

[Drawing 7] The graph which shows the evaluation result of the high-rate-discharge capacity 
carried out by the evaluation 4 of working example. 

[Drawing 8] The graph which shows the evaluation result of the discharge recovery capacity 
carried out by the evaluation 4 of working example. 

[Drawing 9] The graph which shows the measurement result of the service capacity carried out by 
the evaluation 5 of working example. 
[Description of Notations] 
1 Alkaline battery 

3 Anode 

4 Negative electrode 

5 Separator 
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J; t)</J^S-'^°- y -^-/i- 3 t° ^ - 

[0 0 0 3] ti5T% =-y-ir7V— 7K*¥l;?til(4. -fe 
tc, im.\'C^y'r)VW^m'K^m^fz-m.t. im%M 



3 

mm^^m-t^tM:i. TtcK'fk^'-'VP h#(D3^</v- hit 
-g-t;Sr-t^Tv^?)„ r.cD3/<;i' h-fb-g-tjj*. ^mfE.m.m 

•So 

[0 0 0 4] *fc. --^-Jr/V-Tk^^Wmits 

[0 0 0 5] W±<75j;5'i*'tff^^^> ^^'^^-/I'-TkSS 

5^^^4xTV^5 (lESmSiJ^xC) <, 
[0 0 0 6] iJfeoT. =^-^'/7l'-7K^S«jti,i4« iES<^ 

[0 0 0 7] -^W^fD^m-i. Atl^SOii;k:^J[j]fflL 
[0 0 0 8] 

[ISMSrWft-rSfcfeO^Sl ^ISPj^lc-PSST/P* y^ 

/c^^)ic:fflv^e.l^5 t©-efci9, 7K&MI:- <y■7^^^^f S 40 
Sir. 3y<yw.hit-g-ife*-^^:6>oSJi^Sa't-6*Eg 
i:?r«x.. y7kS^K^i^^3V^TS^b^|J^ffiv^T^ 

[0 0 0 9] 3^|gB^ro{t!lCDl,±ffiicW^ST/P* y #m?t!iffl 

iEffis^i^Sfi. in c < T7U;* y ^smffliES^Sifi-r s 

mt. :d-^'>7k^{li3y<yuh^-^;t^75^oS:ii*1*«-r5 
>45 2. 0 4-2. 4 0{C^!e$n-CVN5. 

[0010] :m,m^m^T/vti y mnM^iEimmw. 50 
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it- y-y-^i-mm^rj^tj y 7K?tiS't>t-^*Pt6ifi 

1 . T7u;<7 y TK^fg+i-^fb^iJ^Msip L-t7K®-ft:^ -y ^ 

[0 0 11] :i^x\ ^^</i'hit'^m±. &\K.it7^mt 

=i/<7i'bT-fe5>c 7'7i':* y Tk^fSfi, 7K 
SSft;* y <yj>.iSi3i:xJ^7Kmiti- h y AC" 5 hn'pf£< t 

t lo$r-a^^^o6 0°CW±(cK^^tLTV^?)„ $ 

mitMit. m^i^. ^ji':t^yz.m.m:f^v t^-u. ^ 
iL/t'>!te< irt lo-efcSo mitM<nmm>it, 1^. 

7YMt=-y^/^^<D~^y^JV<DM\M.t'^2. O 4~2. 

4 oic?'^Sj:51S:^-r'So 

[0 0 12] *?§Pj^!cf3|ST/L'*y^mMlfflIEffi(±^ * 

/I-:* y imwL^\^ii\'^xmtn^m^''xmitim^fix 
[0013] y mwm 

:t^'y7mit='^<j^v^-^^A^oz^m^^mt^»: 
mm t ^mx.. 7m.it=- -y ^ju^(d=- y ^ji'<Dmtm'^ 

2. 0 4~2. 4 oci^^^Hrv^s, 

[0014] *5g0^CDT7W;* y TK^it- s'^ 

Tjvfi y 7k^fS1'ic*3V^-cg^^b»JS;,fflv^-c®■^t;Ma$tv 
[0015] ^^m(Dm(Dw.m{m^r/u:^ y gwrn 

f^. 7K^|k=-7'^7i'^<DIEtSet!H?r«x./-cjEffi^;. A 
»fit)K^«xfiA1$t, AffiiiEairoMiciaK^ti 

f^t^iix.Tv>5o EUStiWls 7m^t:-'y';^/i-*^ 

■tzmmmt^m^. im.it^'y^/'^'^<r>:^'y'r/v(om. 

i\Mi)^2. 0 4~2. 4 0^cK^$tlTV^§„ 
[0016] T^lgB^ro ^ h W&watffiiC^S 77^;^; y # 

[0017] 3|s:^B^(D$ ?5(c:'fliiroM.jftl;:#5T7V;& y # 
Sr«;yif-7-t3te«yif-yi:(D-^H-*sAffi§ 
4(^4 0%KAT-Cfo-5o 
[0 0 18] 



(4) 

5 

[0 0 19] Sl(c-^*tL§7k^{t:^s"^/Ki. T/w* 

a(Otco-C'fci9, #!cpg^$n5 t^OT•(i/^V^^^ ii^ 

aS7Klt{t;--^^^^l' (a-Ni (OH) =) ^jSS 10 

7k^'ft:-s/'$^>'i^ ()3-N i (OH) 2) s 
fr, sill, 7K^fl:-?/'5ryuro;j^d»e>/£5t>ro-C"bJ;v> 

m^mtt<Dmitm^±^<m'&i-6~ti^r'^i>, - 20 

[00 2 1] 7mit=^iy^/^<r>'^m'^\cW§'^s -r 

ifif-'y^j>.ioX.xy--)j K$ ^h.<r>o'h(n'}^fi.< i 1 10, 

{'c^v^iv%\t^m.(n>W^^<nWM}ifihy-\^ i OOH 

[0 0 2 2] ^fjlC, ^^-fk^iz-^/Wi: LTa-N i 

(OH) a^fflV^^>m'a•l-^5V^T. tDfesB'^' i-T^U 5 

mnr/viJ y SJlrS't'T'^^^'fe a-Ni (oh) 2 iSr 

^^-fbt-^i (-f-i'i^^-ib. a-Ni (OH). 

AS j3 - N i (OH) 2 icm^'^-fbi-SO^MSiJ-rs i: 

t^X'^) . ^rol^*, a-Ni (OH) .h^CO^^m 

iSi: L-CfOT L^'t-< f£^<DX\ ESoOftSlr^h^jifig 
•t-?>r t/»5-5Jtg(c^f5„ i-^i3b*3. |3-Ni (OH) 2 
^rffiV^fc«^{4, 31^3 -N i (OH)st]3-NiO 

ouh(Dfs\o-^mK^- m{\M^Rm t'-im'^u.mx' 

fo-5W(C*tL, a-Ni (OH) s i: y -N i OOH t 
(OH) a ^fflV^f:l*J-&{±. iEScOfliyi^»*T»iljlJi- 
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[0 0 2 3] «E)if*> ±M(oit^m(om:m^mi. 

■t^iioKWM.^i^^f'^hnxh'Os ^/-^/uhjt-g-tlSr-g- 

[0 0 2 4] }M<D7m.\t^y'r/vmPc^\^^^i>^ 
ffiUcofil-^-f*. a^, 4~l oa»%{'^«$t^TV^5 

cr>f>mt,h< . 4~8am%l'fi§:^$tlTl/^5ro;45J;i9 

jgfc, 104*%^ 

[00 2 5] ±»<oj; 5 fiim\'c:^y^J^^%mA\t. m 

'^o:>^o\zLXW&1r^:^tt-x^h. 5fe-f, 

X. tt'iS^ST * =^ ^7 ^ P L T T 5 i- ^ ^ 
TkStSlc^ LT p H;55 8 ~ 1 2 (cltW^ixS i 5 iCTK® 

W5p2-3 0 06 l-tlCfBitSnTVNSo 

[00 2 6] ia^tc, ±^6(7? J; 0 fj:.ii^m\\:.=^y^)\^^^ 

<D±fe7R^j«C0 p H ^ 1 0 ~ 1 2 LfiS-^!± 0 - 

Ni (OH) 2 <o;K:?-75^t?3jt. ±t27K?$ri5i©pH^8 

~ 1 Oia.|i*Lfc*^ila-N i (OH) = 

[0 0 2 7] M'. nhnfz.imit=-y^^\^m^^%^ 

fb-^hy 5'At=lrffii/^TpH8~l 3i::pS^tifc7K^ 

c:<7?7j<K{t:^y^/wK?§?S^a#t, ^ol/tfllT-p 
H;4S8~i 3l'ltlt$H5J:5^^iitm=^<7^^7k^Kt7K 

8 ~ 1 3 flSOtalffli'lSif Loo7K»{t;= ^^7b7K)^ffi 
5r 1 0 6 B#PBlSiS{*^-r 5, r tii- i 19 , ±a!(0 i 

%i^mt^%hf^.h. f^a. Z.(r,l.o\^\^Xim.\\L=-y^ 
/w&^o«ffiiC7k®!^b=''-<7W V(D^Wm^W\^^-^\U-t 

<^xh 9 , mk.mmm 62-234867 



[00 2 8] *^WcDIEffi?Sit^K{±. ±i*(D<}; 5 (C LT * 

[00 2 9] ^fc> T/l-:* y TKSigtt. 6 0 "CVJ, 

Jit-K* ^tLTV ^ 5 <D;JS$f * L V ^, r (75 J; 5 ?i?aafcsS: 

#^roaS7»58 ot;^i^±^c^s$tvTv^5*J-a-tt. $6 

\z.mi^ikm^m'^mi-ti:mmmv.o:)-mm'-^m.xi> 
So Sfc. T^u;* y 7K?$«(7)ras^^ i o o°cJit±{'^^ 

[00 30] JiifiOT/W-* y 7)<»?t4'f-^<t^J* 

^Z.tt^X^^. 

[00 3 1] z.z.xmy^hi(i^m\m\t. wtcpg^^n 

nH%ilBK*(*v/i0Oi)«f«f4) 

XF e 
392.14 
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zti^x^^js^x. -</v-:t=^fy-«^*y 'j'A (K= S2 

-<7U;t^ry~i^ltT>-^-='>A ( (NHi) =S=0.) *d 
J;0«iSfc^tt*ia-t b y (NaClO) 

[0032] rwj;^ 7tcig-(b^51ieiCj3V>T. ±54(75 

mimowMmit. m\momm\^jt^ ^xm.\v.iruz^ 

7j<Sjb- 5/^/1-* (D- y irjUCDmitWif)'^ 2. 0 4 ~ 2 . 

2. 0 4*»(^#-^{i, *^e^roIEffiS!|^K*ffiv^/riE 

s^t-tfT/i^* y^«?t!io:ftiifti]icfcv^T< s^ayif- 

@fijco?5i;y i ?siR-rs£75^5g|fic;'^ , 

*^l^roiE^S?StlK^ffil/^fcIE|g^-^tpT7U*y 

[0 0 3 3] T^cds, ±it!(D^«±. mkf^-imi'^ 

■7^^^K0^* 0. \ zhmBM-Wcr-y^ 

^'i'Ai g t^#*L. -n?r5°C(cK:£^tLf;2 of* 
II%ift^wi^^7k^?«{c-»,j}B-t-^o -tt-C. |i^3~10 
^Wm^ LT^^I^^<S$-ttfcft, r (^5^®^ 1/10 
N (0. 0 2mol/l) cDJi-7^^:;yVK*y 

srfflv^T}i«u, ^(n^ (1) d^ib&t4K«»^»m-r 

■So 

[0 0 3 4] 

[^11 



8x { 



O.lxf xV 
1000 



) ( 



100 
X s p 



) 



• • • (1) 

[0 0 3 5] xt: (1) XF eJigtSg^-g^T^-^^ 40-« (fifi%) \ CVW±':iim^'^W-=i-^R%'jimi:.fi.'d 
(g) , V(iig-7^ifyB?;<7y "^A^^^ro O^jfetCi "3 SJt^^WL. it(75S: (2) ;4^e>7k^ft;= -y 

iJ' X s p i-innnM<onM-& ( g ) -efcSo [0 0 3 7] 

[0 0 3 6] isfelc, t-^Sns^y-^/H: ^ [1:2] 



Sl^tSk = {1 + 



} 



(2) 



(6) 



[0 0 3 9] ^mn(D^^Pfit LT(t, ^fS^^«#TL 

[004 0] &«K<^fWf*t LTfi, ¥iX.\t. 10 

[00 4 1] $ P>(C, ^«i^c75#7L« t LT(±, f?i]x.!±' 
[004 2] *^0^COIEffi}±, ±54(75*«tEfC>F)- LT* 

^v-^^/Hr/Po— :^ (CMC) -^^ ^/Hr;i^n — x 20 
(M c ) if (Dm^^M ^^fcTKic^iiL-cjyv^TfcJ: 

[0 0 4 3] 2^|gB^»iE^llC*^V^Tffil/^bi^?)±KtlroIE 

tzm-^\ci:t-<xMm<^tkm. y if-7'Srf|iJ»1-S i z)5-e 
[0 0 4 4] i-fj:t>hs ^(DlEmiit. -hi* <^ii "9 AMil 

(73ffiffifi^(lti#-t-5»'a-, *ScSyif-:/OgiJilt5^-«r]E^l 50 
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'mmw<r>mf}m\c^'^-r^^tff^x-^^(DX\ nvij y 

•So 

[0 0 4 5] Sfc. wWiEffitt. AllW^^«y f"-:?'^ 

[0 0 4 6] T/i^:<7 y 
-f) *±(c{ix.TVN;5o 

[004 7] ^-;^2{±. ±g|5ic:MP&l?2 a?rfl-r5M 
tlTV^So A*4*3j;U5-fey^u-^5' 5{i, U^T 

B-C'5^-;^2rttCi5m*ttTV^5o *7t. 'ir-;^.2(0M 

p§i5 2 a ^M^wm.ii^'&.y^^Mzms.x . 

^rkma-^ ^yV^ 5r«^ tf-it P ffi 7 (' J: 19 § 
nTV^S„ TitJ. It PS 7 (±. _hE!CIEffi«^-8§rWL 
Ti/^So croiEW^=-8«. SP«7 iiESS ir^fl:^ 

[004 8] dWJ; 5 fiTiv-^ y 1 (r^av^Tfflv^ 

^li;t, T/u-:* y7X?$ffit(-ib''/^'CK'ft;^J^fflv^^:^^t; 

y -^-/KTS^f t;^i*5 2 . 0 4-2. 4 OICK^^ilTV^S 
[0 0 4 9] A<14«. <&*3CD=g-«(D=5";rylx- 

[0 0 5 01 ^r/^°^-^' 5{±> ]Effi3tA^l4 

i: JteS L ;5>omAr»^f*«Fl- S f- ro t, ot' 

[0 0 5 1] $lbtc, mftlf^li, <2rft](0:^s/<5f/l'-7k* 

Tk^^by *i^■^t;■:^ h y •j'i^^£if'w'>/i 



(7) 
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[00 5 2] itb. zcoTJV:)j^JW9MiK^V'^Xii. 

lAhSf-"?. 1. 0-1. 3m 1 i'^:£$ttTV^5<75 
iStc, 1. 3m 1 ^Sx.5iJ^fi, M14!::*5 
[0 0 5 3] 57fcT/w* y#fl;?tkii±. iEl«i3t 

iCiSltSStWy •!f-7'/4S:&fS4 (D^»CD 1 5%iii,Ttc;:e 
if- 7' t m^m'^"^^ 4 CO^SO 4 0 %y,T!C/£ 19 1# 

(±. rcoT/w;<7 y ^mffilii, :Sie4fti|ic:i3V^T*KS^ 

Loo, j;i?/h§a(c«jS-r5ri:AS-t?tSo L75^4>, r. 

10 0 5 4] /£db\ r(7?S^JMwJi^t|-r:1±. *%P^i:i«5 

mm LtziM^^fumm Ltzi\ ^wmiEtm^mts 
?,m<DT;uiivmw.m^is\,^xhmmicm\'^?>'t^^x 

10 0 5 5] 

imMm] ttmn 1 



12 



fctr^, 2. 0 OXhotl, 
[0 0 5 6] 1-5 

5 0°C(ciS:£ $tifc 1 4 N(C>7KS^-(t;-:^ h y l?i>.7KS®* 
10 '5r7U-^#m'*lrSAL-rt«W^Lfco ^V^T, at^7K^ 

fStic, 7KK'(t;=-3"5^/i'=f"w-s"5^''K»es^b^i*^2. 0 

5, 2. 10, 2. 15, 2. 20:jaJ;t)^2. 401;:/^ 

S J; 5^/i-:t^y-fiitK:* y "^-A (K. S. OO 

X, 2B#micMo-tit#Sr«tLfc„ mwmj'ik. tK^ 

b 3/^/1. b ic J; 1? its ^ tLfc7j<Stili= y ^Jm=ff>- h 

[0 0 5 7] #6ix/-cIEffiSi|^KlcoV>X, ±a!»S£^ 

20 ?|iJ^Lfc,1$IP:^«l!C.TKf„ 7'£4b\ «ltc{±, tkiKi^iJl 

[0 0 5 8] 
[«1] 

* 1 



30 



40 



m^m^\ ^/t, E^5fl#»pH^i 1-1 2(c:^:^u 
#rjS¥2 - 3 0 0 6 1 ^!cte<e$4xf-:&ffitc?eoT3/<; 

r (^7KSIik=^ -y ^Mi. m^-^mt^ a = 4 . 6 4 

A, c = 3. 1 1 Acoj3M7K5S-ft:=5">-/i-"e&?>-t% 

^MBS 62-234867 ■^-IdKtt^tlfcZ&^fetrilffl 









2. 0 0 




2. 04 




2. 1 0 




2. 1 4 




2. 1 9 




2. 35 



50 



r 0 0 5 9 1 mwM 6 — 1 oioji^xnmm 2 

Jltti^!) 1 ~ 5 jo i WtK^J 1 -C-?:tu-?~tt#e5ix/cIE«ffi 
tom5C{t:f^^*(*> Ni (I I) ^Ni (I I I) 01 

M*K)N i Tcfg 1 g a 9 , 4 5 6. 4 7mAh(;:^feL 
[0 0 6 0] 

[^ki] 

N i(OH)2 -»• N i OOH + e- + H+ 
[006 1] — Sr, MmN i A 1 C oMn (Mm{*5 y 

'y^^^fVXhXi. La, Ce, P r fc" i tJ^N d A^Pj /<C 
-5#±«7n*(73?l-^fet?fe5) (75Mi*r'S^^tl5, 7 5 
;imlUT'75ScSro7K^B^iffi'g-^«&**rfflEL, CKOtK* 



(8) 



13 



(751. 6fS(c^^Lfc„ r(0:ft1l«{c*5V^T, SScmy-f 
t ^fl; y if-7' t co^fi-ii, rftffi^iro 3 7. 5 % 

[0 0 6 2] »P>ixfcjEtl«tAS«i^, t'U^i-uy 

« 2 
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A Tkm^ tf}^h^£^ Sl!?'f^ IrlEliW* 1 A h "9 1 . 1 

A-y--f XcDRfii!J=y ^r^^-7K*#lift^^#/■r„ 

^/^-7K*^«?^b.T"fflV^tJEffiffitlKi±« 2 ioi^ 

[0 0 6 3] 
[«2l 



[0 0 6 4] itm¥i\ 3 

9 ommit. -ggjiizi^vu h 1 oMm-^t ^m-^L, 20 

Ltz7k^mi:Mx.X^~y^hi:mML. :i(D^~:^V^ 

[0 0 6 5] t . -^(Dl. 75 

t m c^mu t -mmm e ~ i o *5 j; mtrn^i 2 t:-^ 

S11l¥4r»fatU/io ^LT, ftiMroi^/^^so. 2 5 

mmORfK:yc^M^—;^ Affile r (TJ^M'^r-yJ.F'^tc 30 

notK^ii: y ^ 'J' A7K?#is tt^hfi^ mmm^^mM^ 

1 Aha 9 1. 5 2mlttALfc„ ^ LT, ^±#Sr« 

XoRffii!J-s";7->'U-7KS#«?tilSr»fc„ 
[006 6] P«l 

6 ~ 1 0 13 it/tbKfil 2 l:1#fjHfc=^S''5^/l'-7k 

mo. 1 c -e 1 5 BtPB=i3t m L , 1 B^Frpm± t fct^ . *$c« 40 
m-i^o. 2 cxi^±mi±-k 1 . ovi: LTi^cmtfco 

LT, '©^gf«iiSSr4-y--f ^'7U»SLfctt, 5-y--f 

[00 6 7] mm^&o^mi:) mmm e ~ s $5 i 



jaE:;^)-^^^— ^g«L, 2 ot;(o?g.ajl^T. ?t'l«?jit 

1 . 0 C 1 . 5 Btfal^m L, 1 BtPeW-lh Lfcft , ^!§C« 
«j5iEl. OC-t?**-Jl:«ffi^l. OVt LT*k«-r5XS 

^ 1 Of-^r^/w^ML. 1 Of-'i'^'/i-Sco#*?l!irtJI^ 

K(c*jVNX, 7K@Sll:=s"^/i^'f'w=s"5^>'^wSSft;S^/^5:*: 

V^tbtv5S^#(??ft»lffi;b (1. 5MPa) {C^^^ 
t. Effi?g*K(-*5V^t:. 7Jc^-(t;-5'^/^4'l»::^5''^^/^ 
nmitmt 2. 0 4 ^±(CKS-t-^(7?;45$J^ LV^ - t ^5 

[00 6 8] (Jfe^y Hf'-yro?sj£) l;*i^Erot-fb^ 
i)g-<fc^Jte0iJ 6 ~ 8 i xfOMM 2 co#=. 5/ ^ji—MM 
S«?t!ltcoVNr, ±-*0 1 Of-'f^'/l'CO^iiJclic^ttML 

mfviiPtH^aLfcfg. A5:i;«6tt^o. 2c. ,^iitmii 
^1. ovtLT^fliLfc, ^L-c, ^mmm^mw- 

[006 9] tteilJiJ 2 -efflV ^/■cIE«« i IrI CIEtiSSr^fe 

fzMit-r^-kmutTfsV -tuy ^ >'mmmt)^b^£6±.'< 

m^xmmma:'mijk9.U.^M±/\-kmf& L. :fe1f co?A?^ 
^SSrMSLfco rr-efi. #,0smffii lth g/Hg 
0^lrfflv^, 2 0*C<D?aKi§^T. SS:mm«SrEffiW*S 
2p(7)0. 2C. ,=|^±«E^#Bgttffi!C>Pj-LT-0. 6V 
(-•?rnmK^LTgc«Lfco fe*^Srlll4{OTt-t-, 1214 

J: . mmm e ~ a wg«?t!if±*5:m y ■f-'^r^ 1 5 %ua 



15 

r 0 0 7 0 1 Pfl 2 10 

SMf!) 6-8 ii^ti'^mn 3 ^t/w-tk 
°cro?agiSitT^ %mx^ 0 . 1 c T 1 5 a#w ^« t , 

1 B#rBl^t^± Lfclg, i$C««»iEO. 2CT'il-lh«JE^l. 

5 (C^F-t^ 0 5?!)^^, ^iif!l6~8 

2 0%i**oTV^5r <!:;45t);a>2)„ 20 
[00 7 1] ^iSgiJ 1 1 ~ 1 3 

(c*ru ^<^pHi4S8~l 3(c$t}f ^tLSJ:5Bit®?='^^ 

71- h *-a tf7R?§?« 1 7K^^b^ b y >> ^-^tf 7KjtjS i: ^ 30 
M L < L /j: ^ A L -CS^S ^ *fc„ i ^(c J; f) , 

^jm^t^ ^fi^ 7KSif y ¥ )^%^m^-mcm'^o ^ 

[0 0 7 2] 
[«3l 

« 3 







1 1 


4 


1 2 


a 


1 3 


1 o 



40 



[0 0 7 3] taSSrS O'Ci^^^Lfcl 4N(7>* 
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(KjSiOs) *APx., 2R#Pfl(v:«o-C!»fSrilii^L 

/i„ ff«i^7«s im.\Y.^y^>^%mm-^-k-m'^ 

^b, «ffid5:t=^v-7K6t^k='^-<7i- hf-J: tfM^tifcTk 

fc. #^^tl./tIE^i?gtlH(cov^-c. 1 ~ 5 

-<fz)i^^s 2. 1 5-efe5^i:;65jitsg$tLfc„ 

*ji^j6~l 0t5it>'J;k^^?j2i;D 

[0 0 7 41 P«3 

AWt. ^ift0ijl 1~1 3-e-€:*i-?:'ix#f>nfcEffi« 

Jift= 6 t ^/J? y y^ffiflg,«t^fflv ^ 

[0 0 7 5] rcoW)5*gait.^ffl-&7^^, 2 o°cw?^it 
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